CHAPTER XIII

PHENOMENA   WHICH   MAY   DISTURB   THE   COURSE    AND
MODIFY THE EFFECTS OF PRELIMINARY HEAT
TREATMENTS

93. Before closing the general discussion forming Part III, it may be
said that the action of heat treatments is liable to many disturbances
due to a great number of different causes, some of which produce effects
of the greatest practical importance.

It is not possible to make a complete study of these causes and effects
in these pages. Two groups of facts may be mentioned as examples,
selecting them from among those which occur more frequently in steel
making and which have the greater practical importance. They have
profound effects upon heat treatment processes; some concrete examples
of their ultimate effects will be reserved for later mention.

The first of these groups includes occurrences during hot-work,
such as rolling, pressing, forging, or drop forging the steel, evidently
operations entirely normal to ordinary metallurgical practice. Yet they
may cause important changes in the course of the phenomena underlying
preliminary heat treatments and result in strong modifications in the
properties which may be obtained in the same steels by means of a given
heat treatment.

On the other hand, the second group includes phenomena which
ought, theoretically, to be considered as being accidental. They are
connected with the presence of solid non-metallic inclusions or "sonims"1
formed in the various phases of melting, refining, pouring, teeming and
crystallization of steel.

It has been remarked that the phenomena due to the presence of
solid non-metallic inclusions in steel ought to be considered as accidental.
Sonims certainly cannot be considered as normal constituents. On the
contrary, they are extraneous bodies held in a metallic mass which re-
mained too short a time in a sufficiently fluid state to allow such inclu-
sions to separate from the mass by reason of difference of density. But I
added that this fact can be stated only "theoretically" because, in
reality, it may be said that no steel exists if made under normal conditions
of manufacturing practice which does not contain solid non-metallic
inclusions in larger or smaller proportions.

1 We shall use the accepted word "sonims" throughout in place of solid non-
metallic inclusions.
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